A study of the interaction between the Na+, K+ pump and Na+:Ca2+ exchange in macrophages and vascular smooth muscle cells.
Blaustein (Am J Physiol 1977;232:C165-C173) postulated that Na+:Ca2+ exchange in vascular smooth muscle plays a key role in the link between sodium and hypertension. Investigation of this hypothesis was facilitated by the use of: a) Sr2+, a slowly transported Ca2+ analogue, and b) new quasispecific inhibitors of Na+:Ca2+ exchange such as 2',4'-dimethylbenzamil. Preliminary experiments in mouse macrophages showed that the initial rate of Sr2+ uptake lasted for at least 15 minutes and was therefore easier to measure than the initial rate of unidirectional isotopic Ca2+ influx (which lasted less than 30 seconds). In cells with normal Na+ content, basal Sr2+ influx (432 +/- 77 mumol [L cells X h]-1; mean +/- SEM of seven experiments) exhibited properties compatible with a ground membrane leak for divalent cations (quasilinear dependence on the external Sr2+ concentration, partial or full resistance to external Ca2+, Ba2+, verapamil, and 2',4'-dimethylbenzamil). Membrane depolarization by external K+ was unable to modify basal Sr2+ uptake. Conversely, a 100% increase in cell Na+ content by preincubation with ouabain increased the rate of Sr2+ uptake by 233 +/- 48 mumol (L cells X h)-1 (mean +/- SEM of seven experiments). 2',4'-Dimethylbenzamil, but not the Ca2+ antagonists diltiazem or methoxyverapamil, inhibited ouabain-stimulated Sr2+ influx (IC50 of about 3 X 10(-5) M). 2',4'-Dimethylbenzamil was also able to inhibit Na+ efflux (by 3.05 +/- 0.98 mmol (L cells X h)-1; mean +/- SEM of three experiments) suggesting the existence of Na+:Sr2+ exchange.(ABSTRACT TRUNCATED AT 250 WORDS)